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education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Harvesting and Threshing Equipment Sectioral Committee had been approved by the Food 
and Agriculture Division Council. 

With the fast development of farm mechanization, potato digger shakers are being increasingly 
manufactured and used in the country. This test code is a guide for evaluating objectively the 
performance of potato digger shakers and intended to help the manufacturers to develop and* 
various purchasing agencies to select suitable potato digger shakers to meet their requirements. 

In the formulation of this standard assistance has been obtained from Punjab Agricultural 
University, Ludhiana. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded 
off in accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revised )'. The number 
of significant places retained in the rounded off value should be the same as that of the specified 
value in this standard. 
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Indian Standard 



HARVESTING EQUIPMENT - TRACTOR 
OPERATED POTATO DIGGER SHAKERS - 

TEST CODE 



1 SCOPE 

This standard prescribes the method of testing for 
the evaluation of performance requirements, 
power consumption, and soundness of construc- 
tion of potato digger shakers. 

2 REFERENCES 

The Indian Standard IS 2720 ( Part 2 ) : 1973 
'Method of test for soils : Part 2 Determination 
of water contents ( second revision )' is a neces- 
sary adjunct to this standard. 

3 TERMINOLOGY 

3.0 For the purpose of this standard, the 
following definitions shall apply. 

3.1 Row Spacing 

Centre to centre distance between adjacent 
ridges, expressed in millimetres. 

3.2 Potato Mass 

Mass of a potato, expressed in grams. 

NOTE — The average mass of potato in a batch 
shall be determined by weighing at least 50 
potatoes. 

3.3 Potato Index ( I ) 

A constant specifying the relationship between 
the length, width and thickness of potatoes, 
and is given by the formula 

/-■jg-xlOO 

where 

/ = potato index; 
L — greatest length; 
W = greatest width; and 
T = greatest thickness, 



averaged from 



measurements of at least 50 tubers. 

The tuber shape wi!l be decided based on tuber 
index as follows: 

Index 



Tuber shape 
Round 
Oval 
Long 
Very long 



100 - 160 
161 - 240 
241 - 340 
above 340 



3.4 Square Measure 

It is the maximum sieve size through which none 
of the tubers will pass and the minimum sieve 
size through which all the tuber samples will 
pass. 

3.5 Conveyor Index 

It is the ratio between the speed of elevator 
conveyor to forward speed of the potato digger 
shaker. 

3.6 Conveyor Loss 

Percentage of potatoes entering the elevator 
that get sieved through along with the ones that 
may fall through either side of the conveyor. 

3.7 Separation Index 

It is the ratio between the difference of soil 
potato ratio before ( 3.12.1 ) and after ( 3.12.2 ) 
digging to the soil- potato ratio before digging. 
It is given by the formula: 



1 - 



rb 



where 

h ~ separation index, 
r a — soil-potato ratio after digging, and 
rb = soil-potato ratio before digging. 
3.8 Tractor Wheel Slip 

The slip is given by the expression 
c -_ i _ Revolution of drive wheel at no load 



Revolution of drive wheel at load 

where 

S = tractor wheel slip 

3.9 Soil-Potato Mix 

Mass per unit volume of the soil potato mix 
taken from the ridge at optimum depth ( 3.10 ) 
prior to digging, expressed in kg/m 3 . 

3.10 Optimum Depth of Potato Zone 

The depth where the losses of potatoes are 
minimum, expressed in millimetres. 



1 
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3.11 Taber Zone 

The depth range of the potatoes measured from 
the top of ridge, expressed in millimetres. 

3.12 Soil-Potato Ratio 

3.12.1 Before Digging 

It is the ratio of soil and potato mass taken 
from the ridge at optimum depth ( 3.10 ). 

3.12.2 After Digging 

It is the ratio of soil and potato mass collected 
at the end of the elevator chain conveyor. 

3.13 Field Efficiency 

It is the ratio of effective field capacity ( 3.13.1 ) 
and theoretical field capacity ( 3.13.2 ) expressed 
in percent. 

3.13.1 Effective Field Capacity 

It is the actual area covered by the implement 
based on its total time consumed and its width. 

3.13.2 Theoretical Field Capacity 

It is the rate of field coverage of an implement 
based on 100 percent of time at the rated speed 
and covering 100 percent of its rated width. 

4 SELECTION AND SPECIFICATION OF 
POTATO DIGGER SHAKER AND LAND 
FOR TEST 

4.1 Selection of Digger Shaker 

For commercial test report or for the certifica- 
tion purpose the potato digger shaker shall be 
selected at random from the line as directed by 
the testing authority. The digger shaker shall 
be complete with all its usual accessories and in 
condition generally offered for sale. The digger 
shaker shall be new and shall not be given any 
special treatment or preparation for test. For 
confidential test report, the digger shaker shall 
be submitted by the manufacturer. 

4.2 Specification and Other Literature 

The manufacturer shall supply all literature, 
operational manual and the schematic diagram 
of flow of the material in the potato digger 
shaker. The manufacturer shall also supply the 
specification sheet given in Annex A duly filled 
in as well as furnish any further information 
which might be required to carry out the tests. 
The manufacturer shall also indicate the normal 
operating speed of the potato digger shaker. 



4.3 Selection of Land 

4.3.1 The minimum area of the plot for testing 
potato digger shaker shall be 0*5 hectare. The 
ratio of width and length should be as far as 
possible 1 : 2. 

4.3.2 The following field conditions of the plot 
and the crop shall be checked and reported. 

4.3.2.1 Crop conditions 

a) potato variety, 

b) date of planting, 

c) method of planting, 

d) date of haulm cutting, 

e) yield per hectare, and 

f) row spacing. 

4.3.2.2 Field conditions 

a) topography and location of the test field, 

b) type and intensity of weed infestation, 

c) type of soil, 

d) soil moisture percentage, 

e) soil strength index, 

f) bulk density of the soil, and 

g) tuber zone. 

5 INSTRUMENTATION 

The accuracy of measuring instruments shall be 
as follows : 

a) rotational speed, rev/min ±0"5 percent; 

b) time, s ±0'2 percent; 

c) length, m or mm ±0'5 percent; 

d) force, N ±1'0 percent; 

e) mass, kg db0'5 percent; 

f) atmospheric pressure kPa ±2; 

g) temperature of fuels, °C ±0'5; 

h) atmospheric temperature, kPa ±0"5; and 
j) soil-moisture, ±0*5 percent. 

6 TESTS 

6.1 Type Tests 

6.1.1 General 

a) checking of the specification ( see Annex 
A ), 

b) checking of the material (see Annex B ), 

c) visual observations and provision for 
adjustments (see Annex C ), and 

d) safety provision. 
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6.1.2 Test at No-Load 

a) power consumption, and 

b) visual observation (see Annex D ). 

6.1.3 Test at Load 
6.1.3,1 Short-run (see Annex E ) 

a) Quality of work 

1) Losses 
i) Percentage of conveyor loss 

ii) Percentage of cut potatoes 
iii) Percentage of cut potatoes 

a) Deskinned 

b) Damaged, removable by normal 
pealing 

c) Badly damaged. 

■ (iv) Percentage of exposed potatoes 

2) Efficiency 

i) Field efficiency 
ii) Separation index 
iii) Depth of cut and soil potato ratio 

b) Power consumption 

c) Quantity of work 
i) Field capacity 

ii) Percentage of exposed potatoes 
iii) Soil-potato ratio 

d) Visual observations 
6.1.3.2 Long-run 

6.2 Routine Tests 

a) visual observations and provision for 
adjustments (see Annex C ), l 

b) test at no load (see Annex D), and 

c) safety provisions 

7 PRE-TEST OBSERVATIONS 

7.1 Running in and Preliminary Adjustments 

Before commencing tests, the digger shaker shall 
be run in for at least one hour by the testing 
authority as per the instructions of the manufac- 
turer. The digger shaker shall be checked for 
its completeness. The adjustments for the slope 
of the elevator chain conveyor, depth of cut, 
the speed of different shafts, speed of prime, 
mover, etc, should be done as per manufacturer's 
recommendations. These adjustments shall not 
be changed during the tests. In case it is found 



necessary to change the settings alterations 
made shall be reported. 

7.2 Determination of Soil-Moisture 

Take suitable samples of soil and test them 
for moisture content in accordance with 
IS 2720 ( Part 2 ) : 1973. 

7.3 Measurement of Soil Strength Index 

Run the digger shaker blade without elevator 
system in the soil at a fixed speed and at a fixed 
depth. The average drift is the index of soil- 
potato profile strength. 

8 GENERAL TESTS 

8.1 Checking of Specification 

Check all specifications mentioned by the manu- 
facturer ( see 4.2 ) and record the data in the 
specification sheet as given in Annex A. 

8.2 Checking of Material 

Check the material for all components and 
record the data in Data sheet as given in 
Annex B. 

8.3 Vhisal Observations and Provision for 
Adjustments 

Record the observations and adjustments as 
given in Annex C. 

8.4 Checking of Safety Provisions 

Safety provision shall be checked and reported. 
9 TEST AT NO-LOAD 

9.1 Power Consumption 

9.1.1 Connect the elevator chain conveyor 
potato digger shaker to the PTO of a tractor in 
stationary condition. Insert a PTO dynamometer 
between PTO ( Power take off ) and potato 
digger shaker to determine the power trans- 
mission efficiency of the power flow from the 
PTO to the digger shaker shaft. 

9.1.2 Run the tractor engine at no-load for at 
least 60 minutes at the specified operating speed 
of the elevator chain conveyor and record the 
readings of the energy meter. Calculate power 
consumption at no-load for one hour. 

9.1.3 Record the data as given in item 1 of 
Annex D. 

9.1.4 Align the tractor PTO shaft with a duly 
calibrated dynamometer. 

9.1.5 Couple the tractor PTO shaft with the 
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dynamometer using double universal 
( angularity not exceeding 20 ). 



shaft 10.1.3 Measurement of Conveyor Loss 



9.1.6 Fit a calebrated pyrometer for measure- 
ment of exhaust gases temperature in manifold. 
The temperature sensor should lie in the main 
stream junction of exhaust gases. 

9.1.7 Run the tractor PTO shaft at the desire 
speed settings and lock the setting. 



9.1.8 Warm up the 
working conditions. 



engine to stabilize the 



9.1.9 Set different loads with the help 
dynamometer and achieve stable operating 
condition before making observations. Plot the 
curve between PTO horsepower and exhaust 
gases temperature up to desired range ( full 
load ). These calibration curves shall be used to 
estimate the power consumption in the field. 

9.1.10 Use the calibrated tractor for testing 
of potato digger shaker and record sufficient 
observations on exhaust gases temperature at 
the pre-selected location of temperature sensor. 

9.1.11 By means of interpretation find the power 
consumption of potato digger shaker in operation 
in term of equivalent PTO hours power. 

9.2 Visual Observations 

During and after completing the power con- 
sumption test ( see 9.1) the observations given 
in item 2 of Annex D, shall be made visually 
and recorded. 

10 TEST AT LOAD 

10.1 Short-Run Tests 

10.1.1 Operate the potato digger shaker on the 
crop row. During the operation, collect the 
samples randomly from 10 places for the area 
having width equal to crop spacing and length 
as 2'0 m, within the test plot. Tor field 
operations the machine shall be adjusted in 
accordance with the manufacturer's recommen- 
dations. This test shall be repeated a minimum 
of five times. 

10.1.2 Measurement of Soil-Potato Ratio 

Install a spool carrying a canvas having width 
30 cm more than that of conveyer and length 
approximately 2 metres. Whenever the soil- 
potato ratio is to be measured, hold the canvas 
from the two corners. As the spool starts 
unwinding, the soil potato mass will start falling 
on it. The soil-potato ratio shall be computed 
from the quality received on the canvas. The 
observations shall be recorded as given in 
E-3. 



While measuring the soil-potato ratio as des- 
cribed in 10.1.2, measure the quantity of 
DOtatoes that have been buried below the canvas 
by picking the potatoes from underneath the 
canvas. Compute the conveyor loss based on 
the mass of the potatoes received from the given 
area. The observations shall be recorded as 
given in E-5. 

10.1.4 Measurement of Exposed/Unexposed 
Potatoes 

As soon as the digger shaker completes harvest- 
ing, remove all the potatoes that are visible to 
the eye from a row of known length and weigh 
it to find the mass of exposed potatoes. The 
tubers which are still contained in the soil but not 
visible shall be removed by manual digging and 
weigh it to find the mass of unexposed potatoes. 
The observation shall be recorded as given 
in E-6. Further the observations regarding the 
size of the potatoes shall be recorded in E-7. 

10.1.5 Measurement of Power Requirement 

Set the tractor at the selected speed and the 
digger shaker at the required depth. Once the 
digging operations reaches a steady condition 
record the fuel consumption and compute the 
power requirement as described in 10.1.5.1. 

10.1.5.1 Take a fuel bowl made of galvanized 
iron sheet covered from the top but having a 
small hole in the centre to help refilling of 
known quantity of fuel. The fuel bowl is 
connected from the bottom by means of plastic 
tubing to the fuel injection pump, fuel over-flow 
and fuel tank, through stop cocks. Measure the 
fuel flow directly from the fuel bowl. The 
observations of these tests shall be recorded 
in E-4. 

10.1.6 Measurement of Conveyor Speed 

Mount the lever on the fender of the machine 
and retain it with a suitable spring. Connect 
a suitable protruder at the end of one of the 
steel rods of the conveyor. The protruder 
should be such that it should hit against the 
lever once in each revolution and produce 
sufficient sound which can be noticed while 
operation in the field. Note down the time for 
20 revolution of the counter and compute the 
speed. The ratio between the linear speed of 
elevator conveyor and the forward speed of the 
tractor is the conveyor index. The observations 
of these tests shall be recorded in E-4. 

10.2 Long-Ran Test 

Operate the digger shaker for at least 20 hours 
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at load which should be covered by continuous 
runs of at least 5 hours. If facilities are available 
it may be run for 100 hours. Record the major 
break-down, defects developed and repairs 
made in data sheet as given in Annex F. 



11 SUMMARY REPORT 

Fot the guidance of the users, compile summary 
report in Data Sheet as given in Annex G. 



ANNEX A 
[ Clauses 4.2, 6.1-1 ( a ) W 8.1 ] 

SPECIFICATION SHEET 



A-l GENERAL 



i) Name of the machine 
ii) Type 
iii) Make 
iv) Serial No. 
v) Model 

vi) Year of manufacture 
vii) Name and address of manufacturer 

A-2 OVERALL DIMENSIONS 

i) Length 
ii) Width 

iii) Height 

A-3 BLADE 

Type 
ii) Number 
iii) Width 
iv) Inclination Min Max 

v) Clearance from ground Min Max 

vi) Clearance from transmission shaft 
casing 

vii) Thickness 

viii) Distance from centre to centre of blades 

ix) Hardness ■ 

NOTE — Detailed drawing shall be provided 
separately by the manufacturer on request of 
purchaser. 

A-4 MAIN FRAME ( SIZE ) 

i) Channel 
ii) Angle iron 
iii) Flat 
iv) Any other 

A-5 ELEVATOR CHAIN CONVEYOR 

i) Length 
ii) Width 



iii) Pitch 

iv) Chain rod diameter 

v) Number of rods 

vi) Flat belt width joining the rod 
vii) Slope 
viii) Any other 

A-6 DISK 

i) Diameter 

ii) Thickness 
iii) Number 
iv) Spacing 

v) Hub diameter 
vi) Hardness 

A-7 TRANSMISSION 

i) Rear pulley diameter 
ii) Front pulley diameter 
iii) V-belt size, number 
iv) Gear- box reduction ratio 
v) V-belt tightner, width 
vi) Diameter of casing of output shaft 

vii) Diameter of rear drive shaft 

viii) Diameter of idler shaft 
ix) Diameter of agitator shaft 
x) Diameter of idler roller shaft 
xi) Diameter of front idler shaft 

xii) Driving sprocket teeth, No. 

A-8 MASS 

A-9 SAFETY FEATURES 

i) PTO guard 
ii) V-belt guard 

A-10 ANY OTHER ITEM 
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ANNEX B 
[ Clauses 6.L1 ( b ) and 8.2 ] 

DATA SHEET FOR MATERIAL OF CONSTRUCTION 



B-l DATE OF TEST 

B-2 MATERIAL OR CONSTRUCTION 

SI No. Component Material 

( Give detailed chemical 

composition of the 

material ) 

i) Frame 

ii) Elevator chain 

iii) Blade 



SI No. Component 
iv) Disc 
Size v) Main shaft 

vi) Idler shaft 
vii) Agitator shaft 
viii) Sprocket 
ix) Pulley 
x) Others 



Material 



Size 



ANNEX C 
[ Clauses 6.1.1 ( c ), 6.2 ( a ) and 8.3 ] 

DATA SHEET FOR VISUAL OBSERVATIONS AND PROVISION FOR ADJUSTMENTS 



C-l OBSERVATIONS 

i) Adequacy of protection of bearings 
against the ingress of dust 

ii) Adequacy of safety arrangements, especi- 
ally at moving points 

iii) Provision for lubrication of moving 
parts 

iv) Provision for belt tightening 
v) Provision for transportation 

vi) Provision for easy changing of compo- 
nents requiring frequent replacement 



vii) Provision for anti-corrosive coatings 

viii) Tightness of bolts and nuts and other 
fasteners 

ix) Other observations 
C-2 PROVISION FOR ADJUSTMENTS 

i) Depth of cut 
ii) Blade inclination 
iii) Blade clearance from ground 
iv) Distance from centre to centre of blades 
v) Conveyor belt 



ANNEX D 
[ Clauses 6.1.2 ( b ), 6.2 ( b ), 9.1.3 and 9.2 ] 

DATA SHEET FOR TEST AT NO-LOAD 



D-l POWER CONSUMPTION 

i) Source of power 

ii) Type of drive 

iii) Total time of run 

iv) Average power consumption for one 
hour 

D-2 OBSERVATIONS 

i) Presence of any marked variation during 
operation 



ii) Presence of undue knocking or rattling 
sound 

iii) Frequent slippage of belts 

iv) Smooth running of shafts in their respec- 
tive bearings 

v) Any marked unusual wear or slackness 
in any component 

vi) Any marked rise in bearing temperature 

vii) Other observations 
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ANNEX E 
[ Clauses 6.1.3.1, 10-1.2, 10.1.3, 10.1 A 10.1.5.1, and 10.1.6] 
DATA SHEET FOR TEST AT LOAD 



E-l SOIL-POTATO RIDGE 



SI No. 



Depreciation 



1 . Row to row spacing 

2. Ridge height 

3. Base width 

4. Depth of potato zone 



E-2 WEEDS 



SI No. 



Type 



Wet Mass/Unit area 



Dry Mass/Unit area 



E-3 SOIL-POTATO RATIO 



SI 


Ridge 


Depth 


Mass of Soil- 


Mass of 


Soil- 


No. 


Length 


of Cut 


Potato Mix 
Collected at 
the Canvas 


Soil 


Potato 
Ratio 



E-4 OPERATIONAL PERFORMANCE 

Conveyor belt length 

Tractor rear tyre diameter 

No. of revolutions or rear tyre ( N ) 

No. of revolutions of the conveyor (n ) 



M 
(Ji 

00 

00 



v© 



SI 


Depth 


Length 


Gear 


Throttle 


Fuel 


Consumption 


Exhaust 


Dist 


Time 


Wheel 


Forward 


Time Belt 


No. 


of Cut 


of Run 


Engaged 


Setting 


Vol 


Time 


Gas 


Travelled 


Taken 


Slippage 


Speed 


for Conveyor 












(cc) 


( min ) 


Temp 
(°C) 


for N 

( min ) 


forN 


Percent 


km/h 


n Speed 
( min ) Index 



E-5 SEPARATION INDEX/CONVEYOR LOSS 

Length of canvas 
Depth of cut 



SI Mass of Potato 

No. Soil on Canvas 



Mass of 
Potato 



Mass of Soil 



Separation 
Index 



Mass of Potato Under 
Canvas 



Conveyor Loss 

Percent 



E-6 UxNCOVERED/CUT POTATOES 



SI No. 



Ridge Length 



Exposed, Percent 



Unexposed, Percent 



Cut, Percent 



E-7 SIZE OF POTATO ( POTATO INDEX ) 
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SI 

No. 



Length 

L 



Width 
W 



Thickness 
T 



Index 
/ 



ANNEX F 
( Clause 10.2 ) 

DATA SHEET FOR LONG RUN TEST 
F-l TOTAL RUNNING TIME F-5 BREAKDOWNS IN BODY 

F-2 CONTINUOUS RUNNING TIME F-6 ANY MAJOR REPAIR CONDUCTED 

F-3 BREAKDOWNS IN DIGGING UNIT F-7 ANY OTHER OBSERVATIONS 

F-4 BREAKDOWNS IN ELEVATING UNIT 



ANNEX G 
( Clause 11 ) 

SUMMARY REPORT 



G-l NAME OF MANUFACTURER 

G-2 MODEL NO. 

G-3 NAME OF TESTING STATION 

G-4 BRIEF DESCRIPTION OF THE 
DIGGER SHAKER 

G-5 TYPE AND VARIETY OF CROP 

G-6 SOIL-POTATO RATIO 

C-7 FORWARD-SPEED, km/h 

G-8 POWER, kw 

G-9 CONVEYOR INDEX 

G-10 TRACTION WHEEL SLIP, PERCENT 



G-ll SEPARATION INDEX, PERCENT 
G-12 CONVEYOR LOSS, PERCENT 
G-13 EXPOSED POTATOES, PERCENT 
G-14 UNEXPOSED POTATOES, PERCENT 
G-15 CUT POTATOES, PERCENT 
G-16 FIELD CAPACITY, ha/h 

G-17 ANY MARKED OBSERVATION 
AFFECTING PERFORMANCE 

G-18 ANY MARKED BREAKDOWNS 

G-19 OTHER OBSERVATIONS 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to 
that standard as a further safeguard. Details of conditions under which a I icence for the use 
of the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
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grade designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard along with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition by referring to the latest issue of 'BIS Handbook' and 'Standards 
Monthly Additions'. Comments on this Indian Standard may be sent to BIS giving the following 
reference : 

Doc : No. FAD 31 (2665) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 
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